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75M 3 0 ^6Jl/%. «!tj$f$L< «6 075^4 O^JIXCO 
ISH[C*-5©^«tV^ 

[0038] (A -2-2) : ME* [I -a] £ [I 
-b] «t [III] £(DffifiLf8.ftM.tiLfr*>UZ>#<J7 5. K. 
{HL. 3S [I-a] Rtf [I-b] ^©R'.StiHnt) 
S»©7;P+U>S (Cft : 4-1 8) «fcU [III] 
+ ©R 2 Stt. p-7izl/>|tf5„ ^©S^. 

[I-a] ^{4*«2 57iM6 5^)1%. »SL<li30 
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71^50^;!/%. [ I -b] *&#5753!3 0^)1%. 
Jff$K«l 0 753!2 0 [III]#tt*«3 0753! 

7 0=e)V%. L<«4 0 753!6 O^l^W^ffllCfc 

(A- 1-1) : TA/AA/HMDA, 
(A- 1-2) : TA/ I A/HMDA, 
(A- 1-3) : TA/ I A/AAifcUSA/HMD 
A, 

(A-2-1) : TA/HMDA/MPMDA, TA/ 
AA/HMDA/MPMDA, TA/NMDA/MDA 10 
O. TA/AA/NMDA/MDAO, 

(A-2-2) : TA/ I A/HMDA/MPMDA, 
TA/ I A/NMD A/MD AO. 

TA : TUyfJim, 
I A : ^7 7^^. 
AA : 7 

S A : -feA*->>&. 

HMDA^Wfl/»'7S> (1, 6 - y7S7 

. 20 

MPMDA: 2-/^-1, 5-^>^/^l/>-^7 

NMDA:yt^fl/>y75> (1, 9-^75// 
. 

MDAO: 2-^f^-l, 8-^75/^^/ 
SrST. *«9!fc*i^-Ctt,- #lC±fB©#U75 F 
(A) ©4"Tfc, (A-2-1), (A-2-2) *W 

[0 0 3 9] ±B©iMJW* U 7 5 H (A-l) . ««« 
•J 75 F (A-2) tt. U-rnfe»figfCj;oT«#ffiT 30 

(A) &LfttUXm^2>Z.tt)<Zim-V&2>ifi. ±IB©it 
i#'J7SH (A-l) tmm#>)T$. F (A-2) <!: 
*ffl«--grfcl3-T¥3f#^ l J7 5 F (A) tlTffl^S 
SUSUJ5U75H (A-l) *»4 5M«£U:, 4* 
tc 5 0 753! 9 5 filg&. «ffljHU75H (A-2) & 5 
MSS&Lt. #»C 5 753!5 0a»^©lT,E^£©#*$? 

cine>©^Tfc. (a- i-i) <nw.mtf ] )T 

5 Ft (A-2-1) ©««#U75 Ht*»6**S* 
*'J75K (A) £SB®-r3«-&, (A- 1-1) £4 
575319 511%. **FjltC«6 0 75M9 011%, gt> 40 
$?jg(Cl47 075358 511%. (A-2-1) #5 575 
1511%. Of jg(C«4 0753! 1 011%. SfeJfjltC 
143 0753! 1 5SS%<Z>lT-JSU3©#cfctA. C©3gffl 

^***JS#U7 5 H*f|gai««»*»*C4:3ft«-C**. 
±itt^f^U7SH (A) 14. ^-r^>#'J7 
5F (B) t^77hftt«l (C) tO^ftl (A+B 
+ C) SO, 9 8 753! 6 5*1%. #IC8 8. 5 753! 7 
6ll%OlTfi?n*. 

[0 0 4 0] [tf'J75F (B) ] *«W;:*Jl»T. ± 50 
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id>L)fc¥5?#;&#'J7 5 F (A) ta*^btTIU5 
n5#U75K (B) tt, (i)^*H^l 2(07?? 

&ft*>mm-2tizmj&.m&* (iniwMHHfci 2075 

/*;U#>K*»6Ri»sn*«iacJ|lffiR«(iii) Fx* 

t S?7 5 > tt*«riy|lte© 5 
< tfc— «£#-F<5>fc©T£-iu CdT. v7S>tL 
TttBifl^> ! 7 5 >#»^L<ffl^?>n-5)o RttjWiz?7 
S>tLTH, (A) ^TUiBJLfci:l^ilC0v ! 7 5> 

~12©v7 5>ii)Ut)<ffilK #'J75H (B) t 
LTtt. 08*.tf. 1 2 -757 Fx:&>*5**A©Ri 
mMm^l 2 -757 H7 f *>»©««'&»CioT# 
Sni.t-fD>12. '\^1ty^U>v ? 75 >t KfA 
>nK<Da^tj:oTI§f.n^^-f n>6, 12^ 

mtfznz. *&m-citmz&imwL¥&.i 2©^^^ 

A. 75 7A;^>i*^K»^n5«Kffi^T5 
Ll^. *^Bj(;J:tL«, COi5&#iJ7S 
F (B) *»Jfibfc***J)|jJ«U75 F (A) <t#fffl-T 
£ d <h (C J: o T^^F©^^§l^tt^lSj±^-l±^ C £ *t 

3) . ND>6, 6©J:5{Cv J 75>tv 5 *7W#>BE 

2) . fcffl«fflttfcisj±3-fr*::itt-c*-r. 

t!?'J75F (A) *J*»TfliV>fc»^tifcttbT (tfc<ft 
0dl) . &S!§i3!JtttetrL;5{£TLTL£ 
[0 0 4 1] Sfe^fgBJJC&^Tte. JiMiL,fc7pU7 5 

h* (b) ^tt#'j75K (a) at^«a-r«*tt 

X^L->- a-yjrUy-O&M-eift- (C) t7U>Ht 
5ut!JtlITJ6 0, r©#U75F (B) tt. 
*#U7SK (A) R<L^t4x5FU> • a-tU7^ > 
(C) t©^tH (A + B + C) ^0. 1753! 
1 011%, ftlZl. 5 75M4a:l%©lTffiffl$n^)„ 
*'J75F (B) ©&ffll#. ±feSgffl<fcDt>'>ft^£ 

1;*. taaiLfc^igT^i 2©7 

£. #*£lcj:0. ¥3?#J£tf'J75F (A) ^ICffl*- 

&^«i*t. bus (B) fcttzm-si-tz^m'Sizit. 

[0 0 4 2] ±2Lt*'J75K (B) tt. &£!IB£>ti: 

£isi± $ -a- -5 l i» 5 © g egaWct t>n^t ^(E 0 ic 

*5UT, Mfftl 2©7^^A^^^©:1 2© 
75 yA;i'#>SE^©7^^A. 7 5 /2UI/tf 

s!c^f4 Fx* >xSEt^7 5 >#e»^-5^figmeu(n© 

&S©->*75 >. ->-*7P^>K^6SI^$tl-5^^ 
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OtMKT. $?£L.<142 Ot;«m J;Off$l/ 
<tiS itfftKiiitmwti. 

^^A^^(i-?Sci 2097 = y*;u#>K, *v»ttK 
^ti>=. m£i?T$>tft*>i3i2>mffcmtiL&. 50^ 

%£Ut, jfSKttSOtMHl. i0ffiL<«9 
StJVXSk±> gfc#£L<f49 9^%£U:T&*>. 
**WTSV»6*'J7SH (B) tt. Httfc. flHSttf 10 
3 0 LfcSIRtt* C 77 D 3&«0. 

dl/g, !fSL<iiO. 47JS3 d 1 / g. ftfeffS 
L<«0. 6 75S1. 5 d 1 /g£>3gffil;:&&„ 
*^#U75H (B) tt, ttfflrtc»»C«t:*KI*M-K"3H 
T» ASTM D7 9 OK«fcO»£bfcttJf#tt*a«l 
3 0 0 M P a £Ub. *f#IC 1400MPa~2000MP 
a «fc "5 ti. fe®3iWS U 

[0 0 4 3] [^77 hktt* (C) ] *«W»CfiV»T. 
tt, ±^Lfc^fl^'J75 K (A) Rtf (b) tCjO 
K.T, ^77«ttlfl'>-a-^U7-r>*i^fl: 20 

(c-i) , ^5 7h*tt***ezi;nb^«-*s^ 
x>^m^# (c-2) R^7 7h^ttsn^ii 
hf-;wb*4& • *©^x>*s-&^w*^ctj (c- 

3) ^e-ft-SHUfcOStftl tfe ltt©^:? h 

gtttt (O Stt«tSCtiJ«T«. £CDck5& (C) 

fcatTN**. u©^77FMi (C) f4, mJfB (A) 

Rtf (b> Eg»<ho^ffhs (a+b + c) mo. mm 

2 511%, $f£L<tel 0 75S2 0«a%C9»T"<£ffl 30 
[0 0 4 4] ^©y77h» (C) te, X^l/>- 

a-ti/7^>*i&* [en, ^mm^-Mt^® 
• *as>x>*a*# [C2] *vittBE**»str=;wfc 

£tt • #«5>X>**£#<D**{t4& [C3] £Wfa 

T'*^>„ ^7 7hMtl (C) . h^ttx^ 
1/ > • «g#0. 8 5—0.9 

5g/cm ! . $f$L<(40. 8 9~0. 95g/cm 

3 . $€>JCjfF* K140. 9 0M). 9 4 g/cm 3 . 40 

L<t40. 9 1-0. 9 3 g/cm 3 tfJ^fflfC* 
-5t>CC>T-*-5o CLCDISHT^U— ^tt*<ffin. Steffi 
4>&l^ffis£ft £ ft -5 d <t^tb*-5o 
[0 0 4 5] ^7 7 h^ttlC^-r-S>X?U-> • a-*U 
7<(>Pim-£<* [Cl] f4. X^U-><i:. a-^l^7-< 
>. ^IC^H^3~2 0CDa-*U7 4 >tfrZtS. 
-5. ufflIfU> • tt-tl'7^ >^fi-&# [Cl] © 
x-^U>-£#»f4. 7 0tME(±. »^L<«8 0~ 
9 8tJWT^. ±I2o-*U7^><!:LT«, Mft 

wicts, ei/>, i -y^>. i -^>^>. l-so 
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^*-fc>. 4 1 -^>T">, 1 

l-T-k^a&mtfznz. i -y^>, i 
-^-t>. 4 1 -^>?>, i-:*^> 

*. x^> • a -*U7* >&me;fc [C 1] 

S.<Dh<D. m#$)iZ\Z* Sft#0. 8 5-0.9 5 g/cm 
3 , ff$L<U0.8 9~O. 9 5g/cm J ,$5 
i:!?SL<li0.9 0~0.9 4g/cm 3 . gfcJfSL 
<U0.9 1~0.9 3g/cm 1 Og6ffl(Cfe^ fcOSi 

[0 0 4 6] X^>- 

* [ci] it. mm^mmmm (dso ickowe 
vtz®.m\&m<Dm±¥-?&.we>ugz <m& ■, Tm) 

At, ilS. 9 OICTSMl 2 7t, »Sb<li95~12 
0*C©(eiBT**tft. ILS£*£ft^#iltt©x^> 

• a-*l/7^>*l^MffimuttT#5. $ 
biCSfc, IfU> • a-*l/7-{ >*S£{£ [C 1 ] 
te» iiS. X*|5|tfftfc±0»£Lfclifl<bawt2 0~ 
6 0%, $5.JCjfSL<H2 5~5 5%, #£L<«3 
0~5 0%O®Htc*-5^, ±EHCD^JC. ^JUtOfcO 
feffifflf^eit^T^-S). £7c, X^U>- a-tl/7 
-f >*S-&# [C 1] (D/;Ph7D-l/- h (MFR ; 
ASTM D 1 2 3 8, 1 9 0t, 2. 16kgffi 
fi) 14. mno. 01~100g/10^ $?£b<&4 
0. l~50g/10», S-bClifS; L<«0. 2-2 

0 g/1 OttwteHfc&S. 

[0 0 4 7] ±Se©«t5^tt$:W-r-5X^U> • a- 
*\s7 [Cl] tt. (Ti) /N* 

-f-JOL. (V) -/^X^9A (Zr) 

[0 0 4 8] *^B^©ffi^#jtCiE^^n-5y7 7 h^tt 
7^S^fx;UJR^{t*m • *©->*x>^S-&#: (C- 
2) £fcte^ro*5fHfc4& (C-3) 14, ^ilfzM 

^>tH4yD-v^^S-&ft. lgl^4cne.K)*S^-tt:co* 
^k#jw^|gfa7j;i/^ >gf £ fctt-e-oRSIMfcK J; ^ 5 

7^#^fx;^^k7K^ • ^Sv J x>*S-&ft [C2] 

RlX^-ro*Slfb#J [C3] W^#:e<)fj:0iJtLTt4, 

l/> • ^^-^x>yD^^^S-&ft=fA, X^U>-^ 

-f yyu->7"a y^*S-&ftrfA, l/> • y7"l/ 
••f77"l/> - T.^l/>-7"a^i7*S^ft=fA*J 
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[0 0 4 9] :ftSO*Ift#«fi:*^T. ***tfr. 
*Jil/#t£-7X» te, I««10/9 0~7 0/3 0 

[0050] £©#s»ie-^fcKfl;**-#as?x> 

fctt-t©**tt»;::3V»T 1 3 STCcDt^ 'J > 10 
t»T«£bfctHB*i« [77] te, a#tt0. 01-10 
dL/g, #£b<te0. 0 8~7dL/g©WC 

so. ^7^£Mi (Tg) te. itaotKT, » 

10%. £f$b<te0~7%. 4$JC$?£b<«0~5* 

[0 0 5 1] **WTfflV»*^57hjett«J (C) te. 

77h«ttft (O lOOSftX&ftbT. 0. 01- 20 
511%. $?£b<teO. l~3S*%0^ffl{C$.«, 0 
[0 0 5 2] ±E^#'JV- [CI. C2. C3] 

te. 7f UJU*, **£Mj;i*. 7K>*. 

<D^3*#i:bTte, 75 F, -f 5 

F. &JBt£^a**tf£ft-5. UtttfJlCte, I*7K> 
tt. **-f^3>». *S*->h-7=i>gE. 79 limb* 

XfJUXrik 7H , >S-/I?JHXf)k 
Ity/fJUXfiK 7VJl/K?>^^Jl/X7.5S>k -f 

x;k T^'JJkTSF. ^^U^kTS F, 

F, VK>Sy75K. VW^-N-^E 
/If^75H, VUOR-N, N-7X5S)k75 

N. N-y^7SH, 7 V Jl/gf^E / 7 5 F . 7?* 
gh^TSF, 7V;i/S-N- ; E/yfJl/75H, y^)V 
K?-N, N- y-7"f^7S K. N-^J1/ 40 

7H5F, N-7irjl,7W = h*. T 9 l ) )VBfr)r b 

77 l-ty?- <£>*-Cte**#^b-f >&?£-&ffl-r-5©7& { 

[0 0 5 3] ±I2co<fc5&^figft#JU*>&i;fcte^05 

[Cl. C2. C3] ^©^^Ffctttt. tUMEtttt© 
l*OMTfT&7it^Tt5. fc<fc*.te. 
■JV- [CI. C2. C3] *»lB«*ffll»TJS»S 50 
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■tt, y^y b^s^-zmtiavxtfyy b#m-&2i£z> 

JffiK£tt&. *5^K-A#'J7- [CI. C2. C 

3] zmmzmmzit, if^yb^/^-zmtDLTtf 

[0 0 5 4] 55? *JPBI*6«ltbTtt. **^JP**-> 
F, SS^JUXf Jl/ft tWJ L < fflV^ ns. J«* 

Bi:n ^>y-f ;k^;M-*->F. 5?^aj^>i/-f 

"Uk^rv'F. S?^5JU^;p^-> F. v 5 - t e r t - 
^^^M-^rv-F. 2, 5-^^-2. 5-->* 
KM+xK / 0 , 7l-h) ^->>-3. 1, 4- 
fc?X (t e r t-^W^WV^DW) 

ter t-^K^tr-h. 2, 5 -->*;* 

2, 5 -v 5 (t e r t -y~=f-)WV-**ri>') ^\ 

3. 2, S-V*?-)V-2, 5-7 (tert-7^ 

^p^+v-) ^\4 i -y->. t e r t -^^SH^i^^yx 

— K tert-7fiW7i^7tf-K. te 
rt-7fMMV7fl/-h, tert-7fM 
)V- s e c -tfi? Fx- F. tert-7*fMJ^A 
b— F. v*5;K;Pt*A*b-F. t e r t-y^)l^)U 
y*If;P7tr- hfOt«^H7f;i' : 7'7< V :/ 
fo" F 'J 7k ^TV-f V ^ U— F»©7 *S1t 

7M-*->F. 7- t e r t -^^k^kt^F. 2, 
5 -v'^^JU- 2, 5 -7 F) 
^\+->>- 3 . 2, 5 -y/^Jl/- 2, 5-7 (ter 
t -:/3\>k^;k*-*->) 'v*U->, 1, 4-t*X (te 
r t -^JkSJUtf^W y^nfcTJW ^>-fef>fc<»f<Z> 

tDUmt&mt. ^— 7#'JT- [CI. C2. C3] 1 

0 o «««»::*# ut. s3ro. o o i ~ i mmwDm-ii 

[0 0 5 5] ±tiif^y hSfSlC&b. X^b> 

[0 0 5 6] WU75 F8tflgfflj£4&] *^HJ©4?'J7 
S KMtKttAttfcili. ±i$bfc (A) Rtf (B) 
^I^tLTtliL, sfcglCfSUT (C) f£#£i§ii$ 
^b>F-r^>Ct(CJ:0li^$n-5o £©tf'J7=F8J 
Biffi^T'tt. !if$L<tt5ifSfflItt (DSC) 
(C«k?>JH!l^(C*J^iT. 1 6 575S2 3 OIC. b<te 

1 6 575M1 8 5C©^HIC»* (Tm) «t«M^n 

ic^sici^bx. ^^bx^b> ; ey7-^'E,Siabfc 

Tie^ [IV] : 
lit 5) 
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— C-CHg CH-^ 



tiv] 




5t+. mttl£U:5«T<&*T**, ©«iS*ffiS:*R 

[0057] #y**fl:^f i/XjrftjiMfcxfi/^ io 

7fl/>6WH: -HifHfcX 9- V > 43 £ XS/ $ tt = Jfc* 
{bX^U>*4 OiI%OT, »$b<tt3 0ii%K 

[0058] c (D^mmmm<ommm\t. **#i*#u 
75 f (a) i o os»gBfc*fbTo~6 oaagBTS 

0, »ib<ttl-2 0ii» 1 4#tC»SL<«2-l 

o-6 ofisasa^Ansiit^fiF*^^. 20 

[0 0 5 9] *»W®*»S*#'J7$ FttlRKAttlC 

y-y^si^o it«R«ia<D*ip*ttO'-i osasc 

T&0> )f$l<tt2-8lMTM, 

[0 0 6 0] *»«0*3!ff»#y7S FWIBffidGtttw 
tt, MlC&glCjSUTP P S (#U7x-l/>XJI/7^ 30 
F) . PPE (#U7zr;H-r;W . PES (#U 

x-^;ux;i/^^-» , pei tf'jx-rM^ 

F) • LCP (S»#U7-) *£tfcn 

•J75 F»Ka*»*fc*^*±B2B}fttt»»©E^* 
liilltttSOIiXm (fiL<B0-40lIXT 

[0 0 6 1] SSlC, **«©*»W#U7SFIM 

[0 0 6 2] U>*«Eft;WJtaa)«tbTtt. 9, 10 

1 0-«777xt>hl/ 
/-10-t+yH, hU7izMX77-fh. 2- 

x^;i/^\^i>;uK^x^x- F. y7*'J**X7 7-f 

K hU-iso-^?MX77<h, hUX 
(2, 4-y-tert-^7xXW *X77^f 
F. h'J7') , JMX77<h, F'J5^'J;U-^— 5=- 50 
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«X77< h, HU7!) , JA-h , J-3 L **X7 7-f 
F, h'JX/XJl/7x-MX77'fK yXf7U;i/ 

^>*iuxuh-"*?*777-fh, hux rty; 

xjl.7xXjW *X:7t-TK hUX (v^y-^^ni- 
;U)*x:7z<F* h'Jt^^fy^*X7 7< F, 

1, 1, 3-hUX (2-/fJI/-y-hUfyW7 
77^h-5-ter t -^7x^) 

4, 4 ' -^'Jr>-t'X (3 6 - t e r 

t-^?;W hUjyMX77<f, 4, 4' 

u^>- tfx (3 6 - tert 

-FUx^JU) *X:7y-<F, (2, 4-y-te 

r t -^7xZJl/) ^>^XUXU 1 — 
X77<h, tfX (2, 6-y-tert -y^;i/- 4 
-^?^7xxj0 ^>nUXUh-^-y-*X7 
r-f F, ^F^X (2, 4-y-tert -77)V7 
4, 4' -tfX^x— U>i?*^7 7< F, ^ 
Xf7'JM/^XUXU 1 — JI/y*77 7-fK FU 
5^>;U*X:7t-1' F, h'JXf7UMX77^K 

2, 2 ' -^f l/>k*X (4, 6-y-tert-^ 
*7x-JW t?fWX7 7 / f F, y;nf^F-FU 
x-^x^r< F-^x^y u^-^e/ - C30-^^-- 

^XXrMi^tfX (2, 4, 6-FU-tert- 
^>^xuxu 1 — ;i/y*X77^fh 

S*ff5:t^Tt§, ^n^CD^TfetX (2, 4- 
5?- tert -^7x"JW ^y^I'JXU 1 — )V 
-y-*X77^fhfe«k^t:X (2, 6-y-tert 
-y?*-4-^f*7i- ^>^X'JX'J 1 — ;u 
-y-^X77< h&£CD^>^xUX U F—^-v- 
*X77<h»0U>*»ftBM MtfK. :rF^ + 
X (2, 4 -y- tert -^7xXJH 4, 4 ' 
-kX7xXl/>y^X77i' F**tfSiltd^S" 

So 

[0 0 6 3] yjL/-)^mitm±m<DmtvT\t. 

3, 9-bfX {2- [3- (3- t e r t 4 
-tHo*y-5-^fJl/7xxW yaet-JH - 
1, \--J^)V^)V) -2, 4, 8, 10-fh7 
*-*-trXfcfD [5, 5] 0>t*>>* 2, 6-y-te 
r t-^Jkp-^l/y-Jk 2, 4, 6-FU-t 
er t-^f^xy-Jk n-^-^^^y^- 3 - 

(4' - tHD^y-3' , 5' -y-ter t-^f 
iP7x/-JH yPtf^-h, Xfl/>ft7x7- 
;k 4-tFD*y-/^-2, 6-y-tert- 
^Jl/7x; — ;k 2, 5-y-ter t-^Jk/\ 

□ ^y7-7-Jk 2, 2' ->?l/>-tX- (4- 
t-^7x;-;W , 2, 2' 
-*^U>-t:X- (4-xW-6-ter t-^f 
^7x/-JH , 4, 4' — f V-^Dfcf U5 f >eX7 

x/— ;k 4, 4' -y^- uf >-ex ( 3 

6-ter t-^7x/-JH , 1, 1-fcfX- 
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(4-th'D**x-7i-;i') ->?P'v*-tf->. 4, 
4' -/fU>-k'X- (2, 6-^-tert-yf 
)Vy^y-M , 2, 6 -fx (2' -tl^D^y- 
3 ' - t e r t -7*3^- 5 ' -*9 L ;l/*?MI/^>v 
;U) 4-/f^-7i/-Jk 1. 1, 3-MJX (2 
-^^;U-4 -kf'P^y- 5 - t e r t -T7*5PJU- . 
7x.-)l>) 7?>> 1, 3, 5- h'J7.-^5 L ;i/-2, 
4, 6-h'JX (3, 5-y-tert-^-4- 

U>- 3 - (3, 5-y-tert- 4 - 1 H 10 

Dt+-/7irjW 7"nW*-h] HJX 
(3, 5-7-ter t-7 , W-4-kFDt^->7 
x-;P) -TV->7*1 — K HJX [/3 - (3, 5-v> 
-tert-7W-4-kh'D*i'7iZW :/Dfc? 
^--;u-^-+->x^;i/] -rv->7*-K 4, 4' 
ttX {Z-*3-)V- 6 - t e r t -7*f^7i/- 

.2,2' -^t'X (4-*3MU- 6 - t e r t 
-7f^7iyHH , 4, 4' -3^k:X (2-^^ 
Jk-6-tert -7f;P7i/-;P) . fccktfN, 
N ' -^-tM^UXfX (3, 5-7-tert-7 20 
fJl/7iy-^-4-tHDt->^>tA7Sh') &m 

tO 0 6 4] Sfc, 75>*»fcW±JW©0!l£LTtt. 
4, 4' -t'X (a, a ->>;*^;i^ >>>;!/) y7iZ 
;i/Z5>. 7i-*-a-t7WS>, 71'il/- 
/3 —)-79-)l>7S.>. N, N' -y7i^-p-7i 
-U>-/7;>, N, N ' -is- &--j-7^)l- p-7 

JU- p-7i-l/»'7iX N-7IZJ1/-N' --f 

7 7d tfJU- p -7i-|/>y*7i>, T)VV—)\>-a 30 

-•^-7^;P75>, 2, 2, 1. 2- 

KD^y >©#U V— *3J:tK6 -X h*->- 2, 
2, 4-HJ*^fc- 1. 2->'tKn + yj>^(f 

[0 0 6 5] -T^^^^bE5±^JW«si<i:LT«. ^:*fc? 
X (0-t7l — )V) , 5^^-fX (N-7i3-fl- 
^-7^;U75» . 2-^M7*h^> > /f7 > ;-;P> 

>f^f77Ay^7 7^H, — y^^'J^^JV-J^ 40 
y 7 7 U * yT'P kt^- Hi3 il^yXf 7 U 
[0 0 6 6] SHb^fatUTtt, mtf£~m. 9kitm~ 

m, 3Vitm-m> mcm-m. ^<t^-m, 3<7it%i 

-St. U>ttSS=«. eaU>»JB-«|. SSffcSf. 

«. Sffc'J^A. JUfc'J^tfA. HSMfc'jg^A. 7 
•ylfcT-h'J^A. i&fl^MJ^A. JWt^MJ^A. 3 50 
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"y-fc^h'J^A. ^-(fc^'J^A. ^fc^'J^A. JHfc 
7J U ■? A. 3 ^\\Lt) U tfAfcfSSStf -5 H ttfT'ZZ. 
cn?,Ort. ^KS^fcTJ'J^AdWSL^,, 

[0 0 6 7] cnso»fl:B&±jatt. *fflrr*«v»tti& 

[0 0 6 8] Ctt&©*ftH>it»©i*a. U>3RK 

flUtCffiJtSttfcKrjkJHfi. #'J75H (A) 1 0 OS 

gas^o. o. o 5~2masc. jf*b<«o. i~ 
i. 5itgg&. ifejffjKtto. 2~i. ommrnco 

[0 0 6 9] *3BHO*»#*#'J7 5 Fttltfi 

[0 0 7 0] fctAH »*£1fc©&t8&*^©ffjg&fia| 
tUTH #7X«U#. JftXIKIB. 7X^X^*6*5.1: 

Hi^tuvj. x^xmm&tiim'rz t tc «t o . j& 

©3I^93£*. fttf^S, ft 

&#^X8ftj£(7)¥i3fi£te. fi*»i. 0. l~2 0m 
m, IfJKIiO. 3~6mmCD®ffltC$.0. 77^7 
h Jttf», 3*11 10~2000. #£L<«30~60 
OCDteffltC ¥^^*!«t^TX-^i7 Mt*i^©«t 

0 fmmn \z.tb & a 5 xgsui £&/n-r s c t *«» * u 

£©«k5&#7X8af£te. 8f!&i£#l 0 Oftgg&lc 
»LT, M2 0 0M«61T©«T. Jf$L<«5~ 

1 8 0 S«gB©»T*. S iZfrti Ktt5-150ii 

[0 0 7 1] ±iecDSI«ltt©««S?iE*«©ffi. 

*5v^T^ffl$n^.*»*«. ia«. ««, «■«. ^px 

«. ->'J*. 7JU57". K»*;i/>"7 

A. —Wtit^P >. ^^^7. 777ht<K MV? 

-7. ^>7?5. *<tvdf*->>7Z k *J:Ifl»fl:lE»ttfO 

[0 0 7 2] cn<=>W5fe«[*m. 21«±l^LT«ffl 

7°'J >i7 r SiJ*-S»V^i^^>^-y7 p 'J >^SJ^fT«!lgL 

[0 0 7 3] ^©,k9^««0¥^SStt. ii 

«0. l~2 0 0 »im, »SL<ttl-10 0ym©K 
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[0 0 7 4] :©i5S3E««(t <SrfliJ5£#l 0 01§ 

m~ttisT. mis 2 o osfigs^Toa-c. »*l<h 

1 0 0 a»gB^TO»T-. 4*K#2; b<ttl~50H 
[0 0 7 5] #f£93«#'J7S FttfUBaJftfeC 

[0 0 7 6] W«***t»^JibT«, #'J/l77iZ 

^7irl/My7^Jl/7SK. y*7S7y7ir;H 
-r^ifI/7?JH MV7^;«) t©*^**J: 

#U75F; i?75 7 ^7 xx;Ux-^<h«7K HJ * 
■J y hg?£fcf4*SzKt?D* 'J 2/ HRfcOlfr&fcfcfO^ 
5fS^# 'J 7 5 K-f 5 K : 'J xxf-iP ; 20 

5 ^>/7it > h □ 'J >^t'©«$Sttft^ ; mS 

\z. THu^-hyy)^o^]y>ts.iz^^m^nx^ 

[0 0 7 7] ±ISOJ:5{CLTiliS!Lfc¥3f#JS# , JT 

T'%2>. 30 

[0 0 7 8] #J*J4\ 'J 7 5 KttlB 

afi£#)2-. ->'J >yiBa#3 5 o~3 o 0*CgaffcfflMI 

■Vi<D&mfH\zm At •& c t o fc&fc&mm-rz z. t 

[0 0 7 9] *^HJ©^#^#'J7 5 h*«*Iim^ 

<D£vUm§h$:&)m<i:<3im-T2>Z.£tfT'£Z>o bfr 40 
t>. *a?9©i|£*«aeJ«'J7 5 K»Ka/a**»6«iS5 

Hi. Cl©3^^^-«ffijafSSTT-^^TT<7)^^A^> 

3tt««»,a. t£<bmz. 7«j>hsns« 



[0 0 8 0] 

mmm) '■k\znffim*mtfx*%*f\*'%.\zm\,<\ 
amst*. -A^mz^off^rz. 

[0 0 8 1] ®g. : 1 9 Orient -5 2. 16kgiSI 

T©^*h7D-i/-h (mfr) aa^Mcftsns;*. 
h7>K*i2o < cx'i st FpSMs&s l . i mmfrtfxg. 

£it& (Tm) tLtzo f&m&mt. m.m&7)us./-<i> 

(CIS*. 34 0tST,fS!l:#iab, 3 4 0tT5M 
«j#bfcl£. 2 Ot:/»Ta»STl»«b. OW10 
*C/#T-#i&£ d t Ic «fc 0 *«6fc. 
#5 (Tg) : A S TM D 3 4 1 8 tC*PbT 

iSS^S : t*tt*J8V»T 1 mmOyi/Xy-t-^ 
b. 2 3TCTX«EliFr«Sfc:J:0«ebfc. 
[0 0 8 2] mteM&S. : 

®mfn&m (fm> 

ASTMD- 7 9 0©^ffi(Ci0S!lSbfc„ 
©7-fl/y h*a3i« (I Z) 

ASTMD-2 5 6 (/■y? 1 *) 0*SsK:J:D«^b 
fc. 

tfttf^ U-7#14 : J I S K7 116ffl*ftl:?i;T 
fTofc. IU StifcSHgLte J IS C 0 0 2 2TM 
$nfcl«4 0t. WlS9 3%OM§SfflU 7 

[0 0 8 3] &SJfg£0©Wti5 : 

(1) tsiftH-£ffr«r*&«>©Ei 1 (a) oiift^a 

IC, m^mzmZ 1 0 ym. tI3mm^^cD^fXS^ 
(X7^>h) ^11, WTic^r^^-eltffi^ 
Jgb*:. 

(2) tim$k<fr 

a. jftSHft : ft£S«ttIf!i8c5£^lt§S SG5 0-M 

I I I 

b. 

->U>^K^a« : 3 2 0t 

#iiag : not 

ItttijSS : 6 0 mm/ sec 

(3) ^>hfflS©*iJ»? 

>b&mm-rz>£> &$ii*i<D3L7&m.mz<<uK), m 
sb. "fi^mr mi (b> iz^-rmiz. % 
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-r-s. 

MMS (HDT) : A S TMD 6 4 8W*ffitCct 
[0 0 8 4] &MMMt> : ?-<D&.o\Z\Z>1fi£r 

[0 0 8 5] 1 ] 



1, 6-v 5 T5/'\^-y->l 3 9. 3g (1. 2 0t 
)V) , 2-*^-l, 5-i?75y<>^>l 3 9. 
3g (1. 2 0t;H . fl/7^;H3 6 5. 5 g 
(2. 2^E;W . SMIttTMU^th'J^AO. 
5 5 g (5. 2 x 1 0- 3 . REf-f 6 

4ml. £ 1 'J y hJKDEfSSifcttii*., StXSlftft. 
2 5 or. 3 5 kg/cm 2 1 BtfaKJfcSfT 

■pfc. 1, 6-y*7$/^>i2-^f;Hl, 5 20 
-v J T5y^>^><hO ; EJHt«5 0 : 5 0T*5. 1 

©EJ6»fc*B*n. 0 k g/cm 2 

5 d 1 /g©#U7= FffiB#5 6 1 g*»fc. 
[0 0 8 6] i©it?U75«IM^l, 
-«lJfa«*fflt»T->'J >^-!S:«ta«3 3 Ottggt 
I^UT**i*#U75H (PA-1) CO 

*MMM»©1. 6-/7 5M+f>a*fi^f$ 30 
te. 5 0€;«. 2-^^-1, 5-/7=M>? 
^^ft-aW^ti. 5 0tMT*-3ft. 
[0 0 8 7] (###J 2 ] 

1, 6 -y75/ / \+f>2 6 9. 3 g (2. 32t 
;U) . fl/7^JHE2 0 5. 6 g (1. 2 4tM . 7 
S?e>B514 8. Og (1. 0 1W) MittLT^S 
D >Bf^- h 'J 9A0. 48g (4. 5 0X1 0" 1 t 

;u) . ft?mmm$\iiVT&&wwt3. 4 3g (2. 8 

1X10" 2 ^e;i/) . RD^-f ^->3^^*6 2ml. Si 40 
U -y h-JKOKtSStCttii*. ^*e^. 2 5 0t, 3 
5kg/cm 2 WftfrTmP^SJiS^ff-pfc. fl/7 
^^tT-^evSftW^UtfcfSS 5 : 4 1 

©SJ^§sta^$n. AOEAS81 Okg/cm 2 
i£<^Lfe§l§lCfe$aiL. ^BSfig [/?] #0. 1 
5 d 1 /g©*'J7i= FiWI£#5 5 9 g£#fc. 
[0 0 8 8] *Uf, CO#'J75 h*f5ig#£i£i&U 
-Wtbt8^ffl^T->'J >^-^i&S3 3 0'CT-^li 
!&U¥5ffWJ75K (PA- 2) CO 50 
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[0 0 8 9] C*#09 3 ) 

T i 3Rtt«t*ffl^TIMILfcX^U> • 1 -:7>>*» 

[ (PE-1) <hBST;^S=0. 92g/cm 
3 , MA (Tm) =124t. ^iM=4 8%, M 
FR (ASTM D 1238 , 190 *C, 2.16k gffiM) =1. 0 g 
/10». X^1^>^S=9 6^;i/%] 10 0ft 

£ A-A+-»-2 5B. a#?si& (#0 88] o. o 
7Sgg&. £ -> x 5 L . »6nfcjB 

£-!g&£2 3 0'ClC^bfc6 5 mm * CD— Wtti^T^ 
lt^7 7 b^14T£ ' tdioT. ^ttX^U>- 1 - 
:7*-r [ (MAH-PE-1) tUft-T] 
fc. CCO^ttX^l^>- 1 -^>^S-&<* (MAH- 
PE-1) CDM*-7W>BEf 77 hS£ I R»tfTW 
^LfctC5, 0. 81i%T'$^fc. SfcMFR (AS 
TM D 1238 , 190 *C. 2.16k gffiS) teO. 27g/l 
OfrTi&O. HS,£ttl 2 2 < CTfcofc. ^gttO. 92 
g/cm 3 Tibofe, 
[0 0 9 0] [##094] 

gttx£li> ; :/□ u^>*tt^<oaa5 

?Baf^0. 8 7 g/cm 3 . MFR (ASTM D 1238 . 19 
0 "C. 2. 16k g**fg) *<1 g/1 0#CDX^l/> • 7"a 

• :/ntf U>£=S£-# C (MAH-PE-2) <h 

(MAH-PE-2) Ol*7K>ty'7 7M^ I 
R»«T**l/fctI5. 1.0lIXT*oft. £fcM 
FR (ASTM D 1238 , 190 *C, 2. 16k g^*) ttO. 3 g 
/l 0»T$0, HSj&tel 1 8t3T$>-pfc,, SBS«0. 
87~0. 88g/cra ! T'&-otz. 
[0 0 9 1] (MM1^3) <N»II1, 2Tf^ftfc 
U 75 H PA-1, PA-2. ###| 3 T# 
t.tl^^ttX^l/> • (MAH-P 
E - 1 ) . fttfcj-'f D> 1 2 ( (PA - 3) iBST) . 
^)U^S, S 1 tC^-rt"J-&TJg'&L., »>f..3 0mm 
(J>©^> hsS—ttlX^ Ua-Jfa«*ffl^T3 0 0~3 
3 5"C©->'J >^-fflft*#-C*Mfi^LTi|s*S;IS5# 
U75 h'MSgMfi£tl©^U--y KSWSLfc. dCDi§£, 
*U75H (PA-1) ii}5'J75H (PA-2) <fc^ 

T^U'^iS'^BE^^^W^fi? 2^E;U%. 7yif>i 
^iett¥IJ2 8^%f*0. > ? 7 5>ES»»CO 

^x*-s»t. l, 6-->*t = /^^>^m^L^m 

tt8 1^JU%. 2-^^;U-l, 5-y75;^> 
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K (PA-1) t^UT-H (PA-2) tffl^>H 

!^{c**-r^gi^ji, »j«4*i±#©Dsc©8*a»s3 

0 5*CT*ofc. TgUl0 5tTfe-Dfc. ft, JS^fc 
^-<D>1 2tt. ^g&RS (80 IfflUBENY 1 2, 
3 0 1 4B (&tf3§M$*gl 4 5 OMP a) Tfe^>. Z.O 

[0 0 9 2] MAH-PE-lOf^bO 
(MAH-PE-2) SfflVifc£Wtt. &K0!I2 

i k*-t. 

[0 0 9 3] CftKM 1 3 t-fo>12 *«ffl*rfc. 

* i \z^-rm^mmm i ~ 3 t^^tc Lt^f«# 

[0 0 94] CtfcSS^J2, 3) t<D>12 (PA- 
3) OftbtJl:. ^-<P>6, 6 (KTF, PA-6 6t 

■wo *i>i4t'fD>i i mr. pa-1 i <h»&T) 

^f. (Iff. t-fO>6, 6tLTIt 3KU' («0 SHOT" 
$7>CM3 0 0 7. t-fD>l 1 tLTH. *W 

(«c) «©>j;H*->BMN-0*ffl^fc. 

[0 0 9 5] UttfeM4) **f«#'J7SK (PA- 
1, PA-2) tt-fP>12 (PA-1 2) £:/U> 30 

X^fMdM (&T. COPAtBST) Sffilrifc. CCD 
MM^Wri£« (CO PA) tt, J^TcD«fc?t::LT§?i£ 

[0 0 9 6] #*«2fcftHT«t*#U75I ! (PA 
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-2) &&m-rziz#>\zmmvftmmiiig. [»>] wo. 

1 5 d 1 /g©#'J7*3 Hilft^ffl^, iO*9tK#t 
7$y ^^/^-tS-MSitT 9 3 : 7 CDfiJ-g- 

3 3 0fCg»l^H*I^'J75 KSft. CCD 

m/s^wp « r- u 7 9 jisWt&Lftm&ttmt, 

[0 0 9 7] *V5T##«nrftll/fc#'J75K (P 
A-l) t±C"C»6nfc*S^#'J7'5 Ft*36. 
1:63. 9(DS£JtT7V>KU — |ft}f ffitB£m>T 

^#U7 3Htt««r (copa) eico*a^#/co 

tpcoi, 6-^7S/^t>«»lfitt*lt 8 2 
^^96. 2 — jjt^Jl — 1 , 5 -y7S/^>5'>^#* 

»Jliffl[«f fc*W-*T-W7^;HKl«5}-J|lffid#*tt, 7 1 

tf73/ Kr*>t)8»*tt«t*tt. 4. 5fig%T«& 

[0 0 9 8] ±EO*«*#'J75 KfiJ&ft (COP 

a) ##«3Tff.nfc^ttxfi/> • i -y^> 

&M&# (MAH-PE-1) . E.Zf£r)Vi?£ t * 1 fC 
*tffl^TB^L, SS[i0!l~3t4<B«Cl/T*3f 

ttAliWKSfTofc. 1 IC^T. £7c. ±?BT^i 

Snfc*##JJi#y7 , 5 H»KttJ«»ODSC»CJ:0Jm 

^Lfz^mmm^m3\z^vrzo 

[0 0 9 9] 

[*1] 
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[0 10 0] 

MIC BS**fttt. y--7»tt, w* 



&m<D&imm (a> a^ia® r#x&ttj £*-ria 

(B) 

dsc tci-sKf^ft^^^-ria-cs.^. 

[03] lt««4T»6nfc¥**»SJl«U7'5 K»1B© 

dsc icj: &*-tbit*-&. 
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